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PROBLEM TO BE SOLVED: To avoid hammering in combustion 
by setting the compression self- ignition combustion to 
governing combustion assuming the form of multistage heat 
generation, to be capable of enlarging the compression self- 
ignition operation range and suppressing the knocking in a spark 
ignition operation range by reducing the compression ratio an 
internal EGR rate as much as possible, and stabilize the 
combustion by determining the starting time of the compression 
self^ignition. 

SOLUTION: A high-temperature combusted gas is left in an 
auxiliary chamber 21 and fuel-air mixture allowing to flow into 
the auxiliary chamber 21 via a nozzle hole 22 reacts therewith 
quicker than that of a combustion chamber 5 so as to form 
radicals. When an ignition plug 23 for the auxiliary chamber is 
ignited then, a large quantity of radicals are formed to raise the 
temperature in the auxiliary chamber 21. The radical jet from 
the auxiliary chamber 21 to the combustion chamber 5 
generates strong shear flow so that the reaction progresses, 
while the combustion gas mixes with unburnt gas, to induce the 
combustion reaction quicker than the propagation flame and accelerate the progress of self ignition. 
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* NOTICES * 
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2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Carry out jump spark ignition of the gaseous mixture of a combustion chamber with the ignition 
plug prepared in the combustion chamber at the time of jump-spark-ignition operation, and it is burned. In 
the compressed self-ignition type gasoline internal combustion engine which you carry out [ internal 
combustion engine ] self-ignition of the gaseous mixture of a combustion chamber according to a 
compression operation of a piston at the time of compressed self-ignition operation, and makes it bum The 
compressed self-ignition type gasoline internal combustion engine characterized by having prepared the 
accessory cell with the volume smaller than said combustion chamber, having made this accessory cell and 
said combustion chamber open for free passage by the nozzle hole formed in an opening area smaller than 
the cross section of an accessory cell, and preparing the ignition plug for accessory cells in said accessory 
cell. 

[Claim 2] The compressed self-ignition type gasoline intemal combustion engine according to claim 1 
characterized by making tiie ignition plug for accessory cells light at the time of compressed self-ignition 
operation. 

[Claim 3] The compressed self-ignition type gasoline intemal combustion engine according to claim 1 or 2 
characterized by making the ignition plug of a combustion chamber light after making the ignition plug for 
accessory cells light where concentration distribution of a combustion chamber is constituted in 
homogeneity at the time of heavy load operation. 

[Claim 4] The compressed self-ignition type gasoline intemal combustion engine according to claim 1 or 2 
characterized by making the ignition plug for accessory cells light after making the ignition plug of a 
combustion chamber light where concentration distribution of a combustion chamber is constituted in an 
ununiformity at the time of heavy load operation. Intemal combustion engine. 

[Claim 5] An engine's real compression ratio is a compressed self-ignition type gasoline intemal combustion 
engine according to claim 1 to 4 characterized by being set as the value which does not carry out self- 
ignition by the auxiliary means to which self-ignition generating is urged, either. 

[Claim 6] An engine's real compression ratio is a compressed self-ignition type gasoline intemal combustion 
engine according to claim 5 characterized by being set as the value which does not carry out self-ignition 
depending on the set point of an auxiliary means, or the combination of two or more auxiliary means. 
[Claim 7] The compressed self-ignition type gasoline intemal combustion engine according to claim 5 or 6 
characterized by having formed the sensor which detects the condition of an auxiliary means and 
establishing the control means which controls the combustion reaction of degree cycle in response to the 
input of the detecting signal of this sensor. 

[Claim 8] The compressed self-ignition type gasoline intemal combustion engine according to claim 1 to 7 
characterized by enlarging each point fire stage spacing of the ignition plug for accessory cells, and the 
ignition plug of a combustion chamber when the extraordinary noise based on knocking or rapid combustion 
occurs. 

[Claim 9] The compressed self-ignition type gasoline intemal combustion engine according to claim 8 
characterized by having formed the sensor which detects the extraordinary noise based on knocking or rapid 
combustion, and establishing the control means which controls each point fire stage of the ignition plug for 
accessory cells, and the ignition plug of a combustion chamber based on the detecting signal of this sensor. 
[Claim 1 0] The compressed self-ignition type gasoline intemal combustion engine according to claim 1 to 9 
characterized by having prepared the fiiel injection valve which injects a fiiel in the combustion chamber, 
and forming it in an oblong configuration corresponding to the configuration of the fuel spray which serves 
as an oblong configuration along with a piston crestal plane while having arranged the nozzle hole of an 
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accessory cell in the direction to which the fuel spray from said fuel injection valve points along with a 
piston crestal plane by the compression stroke. 

[Claim 11] The compressed self-ignition type gasoline internal combustion engine according to claim 1 to 9 
characterized by having prepared the fuel injection valve which injects a fuel in the combustion chamber, 
and forming them corresponding to the configuration of the fuel spray which serves as an oblong 
configuration along with a piston crestal plane while having arranged the nozzle hole of an accessory cell in 
the direction to which the fliel spray from said fuel injection valve points along with a piston crestal plane 
by the compression stroke, [ two or more ] 

[Claim 12] The compressed self-ignition type gasoline internal combustion engine according to claim 1 to 

1 1 characterized by carrying out eccentricity of the core of a nozzle hole to the core of an accessory cell. 
[Claim 13] The compressed self-ignition type gasoline intemal combustion engine according to claim 1 to 

12 characterized by preparing the 2nd nozzle hole which opens an accessory cell and a combustion chamber 
for free passage so that the ignition plug of a combustion chamber may be countered. 

[Claim 14] An ignition plug and the ignition plug for accessory cells are a compressed self-ignition type 
gasoline intemal combustion engine according to claim 1 to 13 characterized by having shared the ignition 
coil and preparing a circuit changing switch in secondary [ of this ignition coil ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Jump spark ignition of the gaseous mixture of a combustion chamber is carried out 
with the ignition plug prepared in the combustion chamber at the time of jump-spark-ignition operation, this 
invention bums it, and it is related with the compressed self-ignition type gasoline internal combustion 
engine which you carry out [ internal combustion engine ] self-ignition of the gaseous mixture of a 
combustion chamber according to a compression operation of a piston, and makes it bum at the time of 
compressed self-ignition operation. 
[0002] 

[Description of the Prior Art] As an improvement means in the gasoline heat efficiency of intemal 
combustion engine, although Lean-ization of gaseous mixture is mentioned, by combustion by usual jump 
spark ignition and flame propagation For the time of combustion by the so-called stoichiometry, the catalyst 
for that combustion becomes unstable and a limitation is naturally generated also in Lean-ization and 
exhaust air purification at the time of the Lean combustion is the purification engine performance, especially 
NOx. Since it becomes impossible to demonstrate reducibility ability. Expansion and low NOx of the load 
range which can operate this Lean combustion The gasoline intemal combustion engine of a compressed 
self-ignition combustion equation which was made to do self-ignition combustion of the gaseous mixture of 
a combustion chamber according to a compression operation of a piston for the purpose of-izing at the time 
of an engine's low Naka load etc. is known. 

[0003] By the way, the biggest technical problem in a compressed self-ignition type gasoline intemal 
combustion engine is controlling a self-ignition initiation stage the optimal, for example, detects the 
temperature of a combustion chamber to JP,1 1-2 10539, A with the temperature sensor installed in the suction 
port, and if the amount of EGR gas is controlled or it carries out assist fire of the gas temperature of a 
combustion chamber with an ignition plug by controlling the valve-opening stage of an inlet valve, he is 
trying to maintain it to the temperature which produces self-ignition. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with such a configuration, since distribution arises to 
the space temperature of a combustion chamber even if it is able to predict the gas temperature near the 
compression top dead center with the temperature sensor installed in the suction port even if, it cannot ask 
for the gas temperature of a combustion chamber correctly. That is, since a cylinder wall, a cylinder head 
wall, or a piston crestal plane is naturally lower than gas temperature, even if it performs assist fire to which 
self-ignition is urged, the rate of a pressure buildup, advance, i.e., the heat release, of the self-ignition by it 
or, a reaction rate, etc. cannot be controlled. 

[0005] Consequently, there is a possibility that the cylinder intemal pressure and temperature near a 
compression top dead center may increase imiformly, the so-called rapid combustion which compressed 
self-ignition combustion produces all at once takes place, the rate of a pressure buildup becomes remarkably 
high, a tap tone is generated, and this serves as noise and has a bad influence also on salability greatly. 
[0006] since [ moreover, ] the temperature of the whole combustion chamber becomes an ununiformity 
since temperature becomes low by cooling near [ the ] a peripheral wall side in a combustion chamber, and 
gaseous mixture does not become homogeneity in the whole combustion chamber, either — the initiation 
stage of compressed self-ignition combustion — ** of the self-ignition conditions of burning space — 
therefore it may change irregularly, combustion may become unstable, and the output fluctuation for every 
cycle may be caused. 

[0007] It depends for a chemical reaction like compressed self-ignition combustion on the pressure of a 
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combustion chamber, temperature, a presentation, concentration of gaseous mixture, etc. Unlike a Diesel 
engine, the cetane number in the gasoHne internal combustion engine using the bad low gasoline of 
ignitionability as a fuel In order to combine with setting up a compression ratio highly as one technique of 
forming compressed self-ignition combustion, to maintain the temperature of a combustion chamber highly 
and to promote activation of gaseous mixture It is necessary to make a hot burnt gas remain in large 
quantities, and to provide means, such as raising the so-called rate of intemal EGR, by setting up the valve 
overlap of ** and an exhaust air bulb greatly. 

[0008] However, when it is set as a high compression ratio and the rate of high intemal EGR, the above- 
mentioned rapid combustion arises, and also the thin limitation and knocking limitation of an air-fuel ratio 
are produced, the field of compressed self-ignition combustion which can be operated is narrowed, or 
aggravation of the performance of high rotation and a heavy load region to which jump-spark-ignition 
combustion is made to perform is brought about. 

[0009] Then, it can control knocking generating in a jump-spark- ignition operation region while this 
invention can avoid tap tone generating at the time of combustion as governing combustion which takes the 
gestalt of multistage heat release for compressed self-ignition combustion, and can reduce a compression 
ratio and the rate of intemal EGR as much as possible and can expand a compressed self-ignition operating 
range, and it aims at being able to decide the initiation stage of compressed self-ignition and moreover, 
stabilizing combustion. 
[0010] 

[Means for Solving the Problem] In order to attain said purpose, invention of claim 1 Carry out jump spark 
ignition of the gaseous mixture of a combustion chamber with the ignition plug prepared in the combustion 
chamber at the time of jump-spark-ignition operation, and it is burned. In the compressed self-ignition type 
gasoline intemal combustion engine which you carry out [ intemal combustion engine ] self-ignition of the 
gaseous mixture of a combustion chamber according to a compression operation of a piston at the time of 
compressed self-ignition operation, and makes it bum Prepare an accessory cell with the volume smaller 
than said combustion chamber, this accessory cell and said combustion chamber are made to open for free 
passage by the nozzle hole formed in an opening area smaller than the cross section of an accessory cell, and 
it has considered as the configuration which prepared the ignition plug for accessory cells in said accessory 
cell. 

[001 1] Temperature is higher than a combustion chamber, namely, the gaseous mixture which sufficient 
scavenging is not made, but the inside of an accessory cell serves as space where residual gas remains, and 
where temperature is high, and flows into an accessory cell through a nozzle hole for this reason since the 
nozzle hole which connects a combustion chamber and an accessory cell is an opening area smaller than the 
accessory cell cross section according to the compressed self-ignition type gasoline intemal combustion 
engine of such a configuration generates the radical which is easy to react. For this reason, the average 
compression ratio and the rate of intemal EGR which were being gathered in order to generate compressed 
self-ignition throughout a combustion chamber until now are lowered, the radical in an accessory cell is 
generated quickly here, and the trigger space of self-ignition is prepared. 

[0012] And if the inside of an accessory cell is lit with the ignition plug for accessory cells, still a lot of 
radicals will be generated and the temperature in an accessory cell will rise. As for ignition timing, it is 
desirable to consider as a heat release period with sufficient thermal efficiency-, and the radical in an 
accessory cell generated by doing in this way is spouted to a combustion chamber side through a nozzle 
hole. A reaction advances, induction of the combustion reaction earlier than flame propagation is carried out 
by the combustion chamber, strong shear flow arising and a burnt gas and a unbumt gas being mixed by the 
radical jet to the combustion chamber from an accessory cell, and advance of self-ignition is promoted. 
[0013] The self-ignition combustion which made the trigger the radical spouted from such a nozzle hole to a 
combustion chamber turns into governing combustion which takes the gestalt of multistage heat release 
unlike the self-ignition combustion generated in simultaneous rising throughout a combustion chamber, and, 
thereby, tap tone generating at the time of combustion is avoided. 

[0014] Invention of claim 2 is considered as the configuration made to light the ignition plug for accessory 
cells at the time of compressed self-ignition operation in the configuration of invention of claim 1 . 
[001 5] According to the above-mentioned configuration, initiation of the reaction which serves as a trigger 
of self-ignition by making the ignition plug for accessory cells light at the time of compressed self-ignition 
operation is discovered within an accessory cell. 

[0016] In the configuration of claim 1 or invention of two, invention of claim 3 is in the condition which 
constituted concentration distribution of a combustion chamber in homogeneity at the time of heavy load 
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operation, and after making the ignition plug for accessory cells light, it is considered as the configuration 
made to light the ignition plug of a combustion chamber. 

[0017] The location of an accessory cell has the realistic configuration which becomes an exhaust air 
system, also when a wall temperature and direct injection are assumed. Although the ignition plug in a 
combustion chamber becomes near the combustion chamber core near a cylinder shaft, the propagation 
flame by this ignition plug is understood that the propagation to exhaust side space is generally earlier than 
inspired air flow path space. This is because a propagation flame is hard to be quenched on an exhaust side 
wall surface with high temperature. Consequently, it is easy to generate the self-ignition used as the trigger 
of knocking by the propagation flame at the time of heavy load operation in an inspired air flow path, 
therefore, the ignition to the ignition plug for accessory cells — first ~ carrying out — a high-speed jet — a 
combustion chamber ~ blowing off ~ an inspired air flow path ~ gaseous mixture is burned, and the whole 
combustion chamber is burned with the propagation flame by the combustion chamber side ignition plug 
which exists at the core a degree, controlling knocking. 

[0018] In the configuration of claim 1 or invention of two, invention of claim 4 is in the condition which 
constituted concentration distribution of a combustion chamber in the ununiformity at the time of heavy load 
operation, and after making the ignition plug of a combustion chamber light, it is considered as the 
configuration made to light the ignition plug for accessory cells. 

[0019] for example, a combustion chamber — a direct injection configuration — carrying out — fuel injection 
timing ~ a compression stroke, then heavy load operation — also setting — stratification combustion — 
possible — thereby — gaseous mixture ~ the ununiformity space of concentration can be formed. When 
concentration distribution of a combustion chamber is an ununiformity, even if the whole air- fuel ratio is 
equivalent ratio 1 , space deeper than this and thin space exist in a combustion chamber, rich by blowing off 
the jet by the ignition from an accessory cell to such unxmiformity space ~ it becomes possible to carry out 
the turbulence of the soot which is easy to be formed under gaseous mixture, and to oxidize it. 
[0020] Invention of claim 5 is set as the value which does not carry out self-ignition by the auxiliary means 
urged to self-ignition generating, either for an engine's real compression ratio in the configuration of 
invention of claim 1 thru/or either of 4. 

[0021] According to the above-mentioned configuration, since an engine's real compression ratio does not 
need to carry out induction of the self-ignition reaction by compression, it can be set as the low compression 
ratio which a reaction does not start by the auxiliary means to which what kind of self-ignitions other than 
ignition are urged, either. 

[0022] It is set as the value to which an engine's real compression ratio does not carry out self-ignition of the 
invention of claim 6 in the configuration of invention of claim 5 depending on the set point of an auxiliary 
means, or the combination of two or more auxiliary means. 

[0023] According to the above-mentioned configuration, the self-ignition of the combustion chamber by 
ignition to the ignition plug for accessory cells within an accessory cell becomes easy. 
[0024] Invention of claim 7 is considered as the configuration which formed the sensor which detects the 
condition of an auxiliary means and established the control means which controls the combustion reaction of 
degree cycle in response to the input of the detecting signal of this sensor in the configuration of claim 5 or 
invention of six. 

[0025] According to the above-mentioned configuration, the condition for every cycle of an auxiliary means 
is detected, the ignition timing of degree cycle is changed suitably, and a reaction is controlled by the 
sensor. 

[0026] In the configuration of invention of claim 1 thru/or either of 7, invention of claim 8 is considered as 
the configuration which enlarges each point fire stage spacing of the ignition plug for accessory cells, and 
the ignition plug of a combustion chamber, when the extraordinary noise based on knocking or rapid 
combustion occurs. 

[0027] The manifestation of the propagation flame which made ignition to an ignition plug the trigger can 
be performed uniquely in time. On the other hand, if the subsequent reaction speed of advance is too quick, 
in the bum-out region of a lifting and a propagation flame, a reaction will advance a rapid pressure buildup 
at a stretch, it will end, and knocking will be caused. Then, in such a case, the extraordinary noise based on 
knocking or rapid combustion is avoided by enlarging ignition timing spacing of two ignition plugs. 
[0028] Invention of claim 9 is considered as the configuration which formed the sensor which detects the 
extraordinary noise based on knocking or rapid combustion, and established the control means which 
controls each point fire stage of the ignition plug for accessory cells, and the ignition plug of a combustion 
chamber based on the detecting signal of this sensor in the configuration of invention of claim 8. 
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[0029] According to the above-mentioned configuration, knocking and an extraordinary noise are stopped 
by detecting this and making suitable each point fire stage of the ignition plug for accessory cells of degree 
cycle, and a combustion chamber inner point fire plug with the sway sensor formed in the pressure sensor 
formed in the combustion chamber, or the cylinder block, at the time of knocking or extraordinary-noise 
generating. 

[0030] In the configuration of invention of claim 1 thru/or either of 9, invention of claim 10 prepares the 
fiiel injection valve which injects a fiiel to a combustion chamber, and it has formed it in the oblong 
configuration corresponding to the configuration of the fiiel spray which serves as an oblong configuration 
along with a piston crestal plane while arranging in the direction in which the fiiel spray from said fiiel 
injection valve points to the nozzle hole of an accessory cell along with a piston crestal plane by the 
compression stroke. 

[0031] according to the above-mentioned configuration, the fiiel injected from the fiiel injection valve 
should flow along with a piston crestal plane by the compression stroke, and pass a nozzle hole — the gas 
containing a lot of radicals in the accessory cell which enters efficiently in an accessory cell and is generated 
after that by ignition to the ignition plug for accessory cells — a nozzle hole — flowing backwards — the 
gaseous mixture of a combustion chamber — it flows in over the inner large range. 
[0032] In the configuration of invention of claim 1 thru/or either of 9, invention of claim 1 1 prepares the 
fiiel injection valve which injects a fiiel to a combustion chamber, and it forms them corresponding to the 
configuration of the fiiel spray which serves as an oblong configuration along with a piston crestal plane 
while arranging in the direction in which the fiiel spray from said fiiel injection valve points to the nozzle 
hole of an accessory cell along with a piston crestal plane by the compression stroke. [ two or more ] 
[0033] according to the above-mentioned configuration, the fiiel injected from the fiiel injection valve 
should flow along with a piston crestal plane by the compression stroke, and pass two or more nozzle holes - 
- the gas containing a lot of radicals in the accessory cell which enters efficiently in an accessory cell and is 
generated after that by ignition to the ignition plug for accessory cells ~ two or more nozzle holes — flowing 
backwards — the gaseous mixture of a combustion chamber — it flows in over the inner large range. 
[0034] Invention of claim 12 is considered as the configuration to which eccentricity of the core of a nozzle 
hole was carried out to the core of an accessory cell in the configuration of invention of claim 1 thru/or 
either of 1 1 . 

[0035] According to the above-mentioned configuration, if the gaseous mixture of a combustion chamber 

flows in an accessory cell through a nozzle hole by compression of a piston, within an accessory cell, a 

vortex will occur and gaseous mixture will reach to the deepest part of an accessory cell. 

[0036] Invention of claim 13 is considered as the configuration which prepared the 2nd nozzle hole which 

opens an accessory cell and a combustion chamber for free passage so that the ignition plug of a combustion 

chamber might be countered in the configuration of invention of claim 1 thru/or either of 12. 

[0037] According to the above-mentioned configuration, the radical generated by ignition spouts towards 

the ignition plug of a combustion chamber within an accessory cell. Moreover, before the ignition plug for 

accessory cells is lit, the radical of a combustion chamber when a combustion chamber inner point fire plug 

lights becomes easy to flow into an accessory cell by preparing the 2nd nozzle hole. 

[0038] In the configuration of invention of claim 1 thru/or either of 13, an ignition plug and the ignition plug 
for accessory cells share an ignition coil, and invention of claim 14 is considered as the configuration which 
prepared the circuit changing switch in secondary [ of this ignition coil ]. 

[0039] According to the above-mentioned configuration, it will be in the condition that either of the ignition 
plug of a combustion chamber and the ignition plug for accessory cells is lit, by changing a circuit changing 
switch. 
[0040] 

[Effect of the Invention] According to invention of claim 1, it sets to a compressed self-ignition type 
gasoline intemal combustion engine. Make the accessory cell and combustion chamber where the volume is 
smaller than a combustion chamber open for free passage by the nozzle hole formed in an opening area 
smaller than the cross section of an accessory cell, and it writes as the configuration which prepared the 
ignition plug for accessory cells in said accessory cell. The gaseous mixture which sufficient scavenging is 
not made, but the inside of an accessory cell serves as space where residual gas remains, and where 
temperature is high, and flows into an accessory cell through a nozzle hole for this reason The radical with 
temperature higher than a combustion chamber which is easy to react can be generated, and the average 
compression ratio and the rate of interned EGR which were being gathered in order to generate compressed 
self-ignition throughout a combustion chamber until now can be lowered. Moreover, the inside of the 
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accessory cell into which gaseous mixture flowed serves as trigger space of self-ignition, by lighting the 
ignition plug for accessory cells here, still a lot of radicals are generated and carry out a temperature rise, 
and the radical in this accessory cell can promote advance of self-ignition, blowing off to a combustion 
chamber side through a nozzle hole, and a burnt gas and a xmbximt gas being mixed. Furthermore, the self- 
ignition combustion which made the trigger the radical spouted from such a nozzle hole tums into governing 
combustion which takes the gestalt of multistage heat release imlike the self-ignition combustion generated 
in simultaneous rising throughout a combustion chamber, and, thereby, can avoid tap tone generating at the 
time of combustion. 

[0041] When it will be in compressed self-ignition operational status, initiation of the reaction used as the 
trigger of compressed self-ignition can be made according to invention of claim 2, to discover within an 
accessory cell, since it was made to make the ignition plug for accessory cells light at the time of 
compressed self-ignition operation. 

[0042] Since it was made to make the ignition plug of a combustion chamber according to invention of 
claim 3 light where concentration distribution of a combustion chamber is constituted in homogeneity at the 
time of heavy load operation after making the ignition plug for accessory cells light, a high-speed jet blows 
off from an accessory cell to a combustion chamber by ignition to the ignition plug for accessory cells, and 
the whole combustion chamber can be burned next with the propagation flame based on ignition to a 
combustion chamber side ignition plug, controlling knocking. 

[0043] Since it was made to make the ignition plug for accessory cells light after making the ignition plug of 
a combustion chamber light, the soot which is easy to be formed under the fault rich mixture of a 
combustion chamber can be made to be able to disturb, and it can be made according to invention of claim 
4, to oxidize by the jet which blows off from an accessory cell to a combustion chamber, where 
concentration distribution of a combustion chamber is constituted in an ununiformity at the time of heavy 
load operation. 

[0044] According to invention of claim 5, since it is set as the value which does not carry out self-ignition 
by the auxiliary means to which self-ignition generating is urged, either, an engine's real compression ratio 
can be set as the low compression ratio which a reaction does not start by the auxiliary means to which what 
kind of self-ignitions other than ignition are urged, either. 

[0045] According to invention of claim 6, an engine's real compression ratio can make self-ignition 
combustion of the combustion chamber which made the trigger the manifestation of the reaction by ignition 
to the ignition plug for accessory cells perform easily, when it can be set as a low compression ratio, since it 
is set as the value which does not carry out self-ignition depending on the set point of an auxihary means, or 
the combination of two or more auxiliary means. 

[0046] Since according to invention of claim 7 the sensor which detects the condition of an auxiliary means 
was formed and the control means which controls the combustion reaction of degree cycle in response to the 
input of the detecting signal of this sensor was established, the combustion fluctuation for every cycle can be 
prevented and the stable self-ignition combustion can be made to perform. 

[0047] When the extraordinary noise based on knocking or rapid combustion occurs, in order to enlarge 
each point fire stage spacing of the ignition plug for accessory cells, and the ignition plug of a combustion 
chamber according to invention of claim 8, the rate of combustion is controlled and the extraordinary noise 
based on knocking or rapid combustion can be controlled. 

[0048] Since the control means which controls each point fire stage of the ignition plug for accessory cells 
and the ignition plug of a combustion chamber was established based on the detecting signal of a sensor 
which detects the extraordinary noise based on knocking or rapid combustion according to invention of 
claim 9, knocking and an extraordinary noise can be stopped by detecting knocking and an extraordinary 
noise by the sensor and making suitable ignition timing spacing of the ignition plug for accessory cells of 
degree cycle, and a combustion chamber inner point fire plug, and an ignition existence judgment, 
[0049] While arranging in the direction in which the fiiel injection valve which injects a fiiel is prepared in a 
combustion chamber, and the fiiel spray from said fiiel injection valve points to the nozzle hole of an 
accessory cell along with a piston crestal plane by the compression stroke according to invention of claim 10 
Since it formed in the oblong configuration corresponding to the configuration of the fiiel spray which 
serves as an oblong configuration along with a piston crestal plane. The fiiel spray injected from the fuel 
injection valve meets and flows a piston crestal plane by the compression stroke, and it enters efficiently in 
an accessory cell from a nozzle hole. The gas containing a lot of radicals in the accessory cell generated 
after that by ignition to the ignition plug for accessory cells flows in over the large range of the gaseous 
mixture of a combustion chamber from the nozzle hole of an oblong configuration, and can contribute to 
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promotion of a reaction. 

[0050] While arranging in the direction in which the fuel injection valve which injects a fuel is prepared in a 
combustion chamber, and the fuel spray from said fuel injection valve points to the nozzle hole of an 
accessory cell along with a piston crestal plane by the compression stroke according to invention of claim 1 1 
Since more than one were formed corresponding to the configuration of the fuel spray which serves as an 
oblong configuration along with a piston crestal plane, The fuel spray injected from the fuel injection valve 
meets and flows a piston crestal plane by the compression stroke, and it enters efficiently in an accessory 
cell from two or more nozzle holes. The gas containing a lot of radicals in the accessory cell generated after 
that by ignition to the ignition plug for accessory cells flows in over the large range of the gaseous mixture 
of a combustion chamber from two or more nozzle holes, and can contribute to promotion of a reaction. 
[0051] the gaseous mixture which flows in an accessory cell through a nozzle hole from a combustion 
chamber by compression of a piston since eccentricity of the core of a nozzle hole was carried out to the 
core of an accessory cell according to invention of claim 12 ~ the inside of an accessory cell ~ a vortex — 
becoming — up to the deepest part of an accessory cell — reaching — the ignition to an accessory cell internal 
use ignition plug — certain ********.. things are made. 

[0052] Since according to invention of claim 13 the 2nd nozzle hole which opens an accessory cell and a 
combustion chamber for free passage was prepared so that the ignition plug of a combustion chamber might 
be countered, the radical generated by ignition can blow off towards the ignition plug of a combustion 
chamber within an accessory cell, and ignition by the ignition plug can be made to ensure. Moreover, the 
radical of the combustion chamber by ignition to a combustion chamber inner point fire plug becomes easy 
to flow into an accessory cell by preparing the 2nd nozzle hole. 

[0053] According to invention of claim 14, since the ignition coil was shared and the circuit changing switch 
was prepared in secondary [ of this ignition coil ], it becomes unnecessary for an ignition plug and the 
ignition plug for accessory cells to form two ignition systems corresponding to two ignition plugs, and they 
can contribute them to reduction of components mark. 
[0054] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained based 
on a drawing. 

[0055] Drawing 1 is the whole compressed self-ignition type gasoline internal combustion engine block 
diagram showing one gestalt of implementation of this invention, a piston 3 is held possible [ vertical 
movement ] in a cylinder 1, and the intake valve 1 1 and the ****** bulb 13 are formed in the suction port 7 
and the exhaust air port 9 which are open for free passage to a combustion chamber 5, respectively. An 
intake valve 1 1 and two ****** bulbs 13 are formed in the direction which intersects perpendicularly with 
space in drawing 1 R> 1 , respectively, and, thereby, the combustion chamber 5 constitutes the PENTO roof 
mold. 

[0056] The fuel-supply system is writing together the case of suction-port injection, and the case of direct 
injection, and any may be used for it by this example. That is, as a configuration which forms the low 
voltage fuel injection valve 15 in suction-port injection, a fuel is injected to a suction port 7 by this fuel 
injection valve 15, and injection supply of the direct fuel is carried out by this fuel injection valve 17 in a 
combustion chamber 5 as a configuration which forms the high-pressure fuel injection valve 17 in the case 
of direct injection. 

[0057] In addition, in stratification combustion, it is premised on the direct injection configuration when fiiel 
injection timing is in a compression stroke by future explanation (Late injection). Moreover, in the case of 
homogeneity premixed combustion, it is premised on the suction-port injection configuration. However, if 
an inhalation-of-air line is injection even if it is a direct injection configuration, it will become homogeneity 
premixed combustion. 

[0058] An ignition plug 19 is installed in the center of the combustion chamber 5 of a PENTO roof mold, 
and the accessory cell 21 with the volume smaller than a combustion chamber 5 is formed between [ two ] 
exhaust air port 9 near this ignition plug 19. This is also for being for injecting the fuel spray towards the 
exhaust air bulb 13 side, and securing the inside of an accessory cell 21 to the high condition of a wall 
temperature by the fuel injection valve 1 7 installed in the intake valve 1 1 side, when a direct injection 
configuration is assumed. The accessory cell 21 and the combustion chamber 5 are open for free passage 
with the nozzle hole 22 formed in an opening area smaller than the cross section of an accessory cell 21 . 
[0059] And the ignition plug 23 for accessory cells is formed near the deepest part of an accessory cell 21 . 
Since this ignition plug 23 for accessory cells does not use it fundamentally in the high service condition of 
a load, it may be smaller than the usual ignition plug 19, and does not need to take into consideration the 
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quality of the material or structure where electrode degradation was minded, the cure against dielectric 
brcEikdown or spark gap die length, extent of surrounding cooling, etc., about 19 usual ignition plug. 
[0060] The ignition systems 25 and 27 equipped with the ignition coil etc. are connected to the ignition plug 
19 and the ignition plug 23 for accessory cells in a combustion chamber 5, respectively, and ignition control 
of these each point fire systems 25 and 27 is carried out to them with the electronic control unit 29 as a 
control means. Each detection value of the engine rotational frequency sensor 31, the load sensor 33, and a 
coolant temperature sensor 35 is further inputted into this electronic control unit 29. 
[0061] Moreover, the table showing the relation between the water temperature which shows an engine 
rotational firequency, an engine load, and standby, and the ignition gestalt of an ignition plug 19 and the 
ignition plug 23 for accessory cells is stored in the electric control unit 29. And an electronic control xmit 29 
grasps a service condition in response to the input of the detection value of said various sensors, and judges 
both [ any of an ignition plug 19 and the ignition plug 23 for accessory cells, or ] are lit. 
[0062] Drawing 2 is a flow chart which shows ignition control actuation of each point fire plugs 19 and 23 
by the above-mentioned electronic control unit 29. an engine*s operational status — a heavy load — (step 
201) and standby ~ (step 203) — in the case of compressed self-ignition operational status, (step 205) and 
the ignition plug 23 for accessory cells are lit further (step 207). 

[0063] As shown in drawing 3 fi-om Curve a, let compressed self-ignition operation be a field by the side of 
low rotation and a low load (A), In addition, in drawing 3 , a stratification jump-spark-ignition field and the 
field (C) of the field (B) surrounded with Curve a and Curve b where field (B)* by which it was surrounded 
with Curve b and the broken line c was sxirrounded with the homogeneity lean bum jump-spark-ignition 
field, Curve b, and Curve d are homogeneity SUTOIKJ (chemically correct mixture ratio) jump-spark- 
ignition fields. 

[0064] The tooth lead angle of the ignition timing of the ignition plug 23 for accessory cells is carried out as 
shown in drawing 4 , so that an engine rotational frequency becomes high, and, so that an engine load 
becomes low. If an engine rotational frequency becomes high, by whenever [ crank angle ], real reaction 
time must be short also in the same reaction period. For this reason, in order to obtain an efficient heat 
release stage (it corresponds to MBT in ignition combustion), it is necessary to bring ignition timing 
forward, so that it becomes high rotation. Moreover, since it is necessary to supply more fuels when an 
engine load becomes high, the rate of a pressure buildup accompanying a reaction becomes more rapid, and 
is connected with the erosion of the part which constitutes the combustion chamber 5 by the rapid heat 
release which gives a sound with the same displeasure as a knock, and an engine a damage. Ignition timing 
will be delayed, when it is required for avoiding this to delay a heat release stage, therefore an engine load 
becomes high. 

[0065] Temperature is higher than a combustion chamber 5, namely, the gaseous mixture which sufficient 
scavenging is not made in an accessory cell 21 like an exhaust air line since it is an opening area smaller 
than the cross section of an accessory cell 21, but the nozzle hole 22 which connects a combustion chamber 
5 and an accessory cell 21 serves as space where residual gas remains, and where temperature is high, and 
flows into an accessory cell 21 through a nozzle hole 22 according to a compression stroke in this condition 
generates the radical which is e£isy to react. For this reason, the average compression ratio and the rate of 
internal EGR which were being gathered in order to generate compressed self-ignition throughout the inside 
of a combustion chamber 5 until now are lowered, the radical in an accessory cell 21 is generated quickly 
here, and the trigger space of self-ignition is prepared. 

[0066] It is possible for an engine's above-mentioned real compression ratio to be set as the value which 
does not carry out self-ignition even if it uses the auxiliary means to which self-ignition generating is urged, 
for example, an intake-air-temperature heating means, the increment means in the amount of residual gas, an 
air-fuel ratio, etc., and to generate self-ignition by this by making jump spark ignition of the ignition plug 23 
for accessory cells into a trigger. Moreover, as an engine*s real compression ratio, you may set it as the value 
which does not carry out self-ignition depending on the set point of the above-mentioned auxiliary means, or 
the combination of two or more auxiliary means. This is easy to generate the self-ignition by jump spark 
ignition of the ignition plug 23 for accessory cells. 

[0067] If the ignition plug 23 for accessory cells is lit, still a lot of radicals will be generated and the 
temperature in an accessory cell 21 will rise. Thus, the radical in the accessory cell 21 generated is spouted 
to a combustion chamber 5 side through a nozzle hole 22. A reaction advances, induction of the combustion 
reaction earlier than flame propagation is carried out by the combustion chamber, strong shear flow arising 
and a birnit gas and a unbumt gas being mixed by the jet of the radical to the combustion chamber 5 from an 
accessory cell 21, and advance of self-ignition is promoted. 
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[0068] The self-ignition combustion which made the trigger the radical spouted from such a nozzle hole 22 
turns into governing combustion which takes the gestaU of multistage heat release unlike the self-ignition 
combustion generated in simultaneous rising the whole region in a combustion chamber 5, and, thereby, tap 
tone generating at the time of combustion is avoided. 

[0069] Drawing 5 is the indicator diagram showing the reaction rate by ignition to the ignition plug 23 for 
accessory cells. According to this, the heat release by ignition within an accessory cell 21 happens to the 
beginning, this heat release and pressure buildup are extent which added the pressure increment to the 
motoring wave, but thereby, the pressure in a combustion chamber 5 rises. Even if the air-fuel ratio in a 
combustion chamber 5 is in the rarefaction side besides an inflammable air-fiiel ratio, it becomes easy to 
react by this, and finally it reacts by radical supply from an accessory cell 21 . It is obtained by ignition as a 
result, the heat release period, i.e., the output, with little fluctuation for every cycle. 
[0070] When judged as non- warming up at said step 203, and when it is judged at step 205 that it is not 
compressed self-ignition operation, do not light the ignition plug 23 for accessory cells, but the ignition plug 
19 in a combustion chamber 5 is made to light (step 209), and combustion by the usual propagation flame is 
made to perform. 

[0071] Moreover, form the cam actuation angle sensor 39 in the good fluctuation valve system 38 as for 
which enables it to detect the inhalation-of-air heating condition by inhalation-of-air heating means to 
by_which form an intake temperature sensor 37 and it is not illustrated to a suction port 7 with the 
configuration of drawing 1 , and bulb overlap is made to adjustable, it enables it to detect the amount change 
of residual gas, the air-fuel ratio sensor (02 sensor) 45 installs in the upstream of the catalyst 43 further 
prepared in the exhaust pipe 41, and it enables it to have detected the air-fuel ratio. By this, the combustion 
condition for every cycle can be grasped, the reaction of degree cycle can be controlled by extent of the 
reaction, and it becomes possible to make self-ignition combustion perform without fluctuation for every 
cycle. 

[0072] Although it judges whether it is combustion by homogeneity premixing when an engine is judged to 
be a heavy load at step 201 in said drawing 2 , the direct injection configuration is taken into consideration 
here, therefore it judges whether it is Late injection (step 211). When judged as Late injection, the ignition 
plug 19 in a combustion chamber 5 is lit first (step 213), and the ignition plug 23 for accessory cells is lit 
continuously (step 215). In heavy load operational status, the fuel near an ignition plug 19 and the ignition 
plug 23 for accessory cells is deep by Late injection. Therefore, even if it is in the conditions that an air-fiiel 
ratio is thinner than an inflanmiable air- fuel ratio like 40, it is in an inflammable air-fuel ratio about 19 or 
about 23 each point fire plug space. 

[0073] In this case, if an injection fuel is burned altogether at a suitable period, coexistence of an output and 
exhaust air can be aimed at. however, rich — a mixing ratio — combustion with insufficient oxygen may 
exist in the bottom. This causes exhaust air aggravation of HC, soot, CO, etc. In order to avoid this, it is 
necessary to make mixing with a rich air-fiiel ratio and the oxygen in the other space perform with sufficient 
timing. For this reason, the ignition in an accessory cell 21 is made to perform later than the ignition in a 
combustion chamber 5, with the emerged flame from the accessory cell 21 after ignition within an accessory 
cell 21, the inside of a combustion chamber 5 is made to disturb, mixing is promoted, the exhaust air engine 
performance especially NOx, and soot generating are controlled by this, and coexistence with the output of a 
heavy load operation demand can be aimed at. 

[0074] The heat release period should be performed at the effective stage and effective period when an 
output is obtained, and even if it follows on the rise of a rotational frequency, it should not change the 
ignition timing difference of both ignition plugs a lot by whenever [ crank angle ]. Drawing 6 shows the 
ignition timing of two ignition plugs to an engine rotational frequency, is a continuous line about the 
ignition timing of the ignition plug 19 in a combustion chamber 5, and shows the ignition timing of the 
ignition plug 23 for accessory cells with a broken line, respectively. 

[0075] When it is judged at said step 211 that it is not Late injection, it lights from the ignition plug 23 for 
accessory cells (step 217), and the inhalation-of-air system side space in the combustion chamber 5 to which 
a nozzle hole 22 points is first bumed with the emerged flame from an accessory cell 21. Next, combustion 
of the remaining space in a combustion chamber 5 is performed by the propagation flame by the ignition to 
the ignition plug 19 in a combustion chamber 5 (step 609). since a combustion period becomes short since 
the combustion space in the combustion chamber 5 by ignition to an ignition plug 19 narrows, and the 
inspired air flow path space of a combustion chamber 5 finishes combustion previously ~ knocking 
generating — control ~ or suppose that it is slight. 

[0076] Drawing 7 shows the ignition timing to the engine rotational frequency in the case of making the 
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ignition plug 19 in a combustion chamber 5 light after ignition to the ignition plug 23 for accessory cells, is 
a continuous line about the ignition timing of the ignition plug 19 in a combustion chamber 5, and shows the 
ignition timing of the ignition plug 23 for accessory cells with the broken line, respectively. 
[0077] Drawing 8 shows the gestalt of other operations of this invention. The gestalt of this operation has 
added the sway sensor 47 which detects vibration of an engine, and shows the control action in this case to 
drawing 9 . In this case, in step 201 of said drawing 2 , when an engine's operational status is judged to be 
********, it is judged whether in response to the input of the detection value of a sway sensor 47, the 
extraordinary noise based on knocking *♦*♦** rapid combustion occurred (step 901). Here, when knocking 
or an extraordinary noise occurs, where difference |Igm-Igs| of the ignition timing Igm of the ignition plug 
19 in a combustion chamber 5 and the ignition timing Igs of the ignition plug 23 for accessory cells is 
enlarged, the ignition plug 23 (ignition plug 19) for accessory cells is lit following the ignition (step 905) to 
the ignition plug 19 (ignition plug 23 for accessory cells) in (step 903) and a combustion chamber 5 (step 
907). 

[0078] On the contrary, when knocking or an extraordinary noise has not occurred, where difference |Igm- 
Igs| of the ignition timing Igm of the ignition plug 19 in a combustion chamber 5 and the ignition timing Igs 
of the ignition plug 23 for accessory cells is made small, the ignition plug 23 (ignition plug 19) for accessory 
cells is lit following the ignition (step 905) to the ignition plug 19 (ignition plug 23 for accessory cells) in 
(step 909) and a combustion chamber 5 (step 907). 

[0079] The manifestation of the propagation flame which made ignition to an ignition plug the trigger can 
be performed uniquely in time. On the other hand, if the subsequent reaction speed of advance is too quick, 
in the bum-out region of a lifting and a propagation flame, a reaction will advance a rapid pressure buildup 
at a stretch, it will end, and knocking will be caused. Then, in such a case, the extraordinary noise based on 
knocking or rapid combustion is avoidable by enlarging ignition timing spacing of two ignition plugs 19 and 
23. 

[0080] Moreover, an ignition plug 19 and the ignition plug 23 for accessory cells set the ignition system 
equipped with the ignition coil to one of the ignition systems 25, and form a circuit changing switch 49 in 
secondary [ of this ignition system 25 ], and he is trying to change two ignition plugs 19 and 23 with a 
circuit changing switch 49 in above-mentioned drawing 8 . Thereby, it becomes unnecessary to form two 
ignition systems corresponding to two ignition plugs 19 and 23, and can contribute to reduction of 
components mark. 

[0081] Drawing 10 is A view Fig. of drawing 1 , and shows the configuration of a nozzle hole 22. This 
nozzle hole 22 is made into the ellipse long in the direction which intersects perpendicularly with space in 
drawing 1 , i.e., the direction which meets the ridge line of a PENTO roof. As this has shown at drawing 1 in 
Late injection, the fuel spray fi*om the high-pressure fiiel injection valve 17 has the composition of going up 
to the space which the ignition plug 1 9 and nozzle hole 22 in a combustion chamber 5 overlook, meeting a 
piston crestal plane. Since it becomes an oblong configuration when a piston crestal plane is met, even if an 
injection configuration is injection valve axial symmetry, the nozzle hole 22 of the above-mentioned ellipse 
incorporates spraying of this oblong configuration in an accessory cell 21 efficiently. Moreover, the gas 
containing a lot of radicals in the accessory cell 21 generated by ignition to the ignition plug 23 for 
accessory cells flows in over the large range of the gaseous mixture in a combustion chamber 5 fi-om the 
nozzle hole 22 of an oblong configuration, and becomes effective in promotion of a reaction. 
[0082] Drawing 1 1 replaces a nozzle hole 22 with the ellipse of drawing 10 , and shows the example which 
prepared two or more nozzle-hole 22a of a small-circle form along the direction of a major axis of an ellipse. 

[0083] Drawing 12 shows the example to which eccentricity of the core of a nozzle hole 22 was carried out 
to the core of an accessory cell 21 . An ellipse is also available for it, even when the nozzle hole 22 in this 
case is circular. In this example, if the gaseous mixture in a combustion chamber 5 flows in an accessoty 
cell 21 through a nozzle hole 22 by compression of a piston 3, within an accessory cell 21, a vortex will 
occur and gaseous mixture will reach to the deepest part of an accessory cell 21 . Thereby, ignition to the 
accessory cell internal use ignition plug 23 can be made to ensure. 

[0084] Drawing 13 is the example which in addition to the configuration of drawing 12 formed the 2nd 
nozzle hole 51 which opens an accessory cell 21 and a combustion chamber 5 for fi-ee passage so that the 
spark gap of the ignition plug 19 in a combustion chamber 5 might be countered. The radical generated by 
ignition can blow off towards the spark gap of the ignition plug 19 in a combustion chamber 5 by this within 
an accessory cell 21 , and ignition by the ignition plug 19 can be made to ensure. Moreover, before the 
ignition plug 23 for accessory cells is lit, the radical in the combustion chamber 5 when the ignition plug 19 
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in a combustion chamber 5 is lit becomes easy to flow into an accessory cell 21 by forming the 2nd nozzle 
hole 51. 

[Translation done.] 
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[0019] m^it. fmm'kmmmmt mnmm 

mmicmmi)>ib(0!^Mcj:i,m^>kvk^mrctx. a 
wm^<D i> i. xmm$ n^-r t » jt««:SSL s -a-r b s 

[0 02 0] ii^«5 cD^BJtt, if jj?^ 1 U 4 CDt» 

[002 1 ] ±ia^git(cj;n«. ^M<D||JEiBIJ:t«ffiSI 
ic^^XBEM'JiK!Z^^mmSii:?>'Jmi!fif3:i,^tcii>. 

[0 02 2] if^«6 ©%Bj{i, is^^5 (D^momnSL 
im^<Dmm^m(Dm.^i*icj:-,xitB^m^oin.m 

iC^^$tlXl<^?,, 

[0023] ±ie«fS{Cj:n«. HMrtroSMffl.^.^ 
[0024] 11*^7 O^BJli. if*^5 ^ /c»6©S 

law, C<0-b>V-<D^tiim^<DAt>'S:^»X.Xlf-^ 

-5. 

[002 5] ±fa«RS;tcj:ntf . •te>-y{C J; -^rliSlJ^^ 

^mMms.hxim'^nmr^. 

[0 02 6] fS^^8 ©|%BJ». fff*ii 1 L 7 ©ti 

^<.ri>mis.thxiii>, 

[0027] y©,-&Jc?: V ;*7- i bfceMi/c 
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[0 028] il*«9©^BJ«, f«3}?^8 (D^BJCD:^^ 
[0029] ±ie«fiR«Cj:tl«> ^ ^ =*^>4'^Sm#* 

[0 0 3 0 ] f»*3li o©^B^«, §f3i?^l ^cl,»09© 

i»-rn*i©%B^©«^{cfci>-c. ^JSESrttcmf4?:«it 
20 LrabS, 

[0 03 1 ] icimmciitwa.. mm^nximm!^^ 
^mxwmnvim'm^<K*i'^^. ^om^mmr^ji.-f 

[0032 J IS^l 1©^I!S». iS*:il%t»l,9© 

sj^tti i>mnmn<rmmcnmi^xmii^fSLi^x\.> 

■5. 

[003 3] ±iB«R!i{c<tti«. ffiffil^fe■cjl!ag|s^l!i*f# 

40 [0034] %mm 1 2©^Bjw. ii3}?^ i ^ci^l 1 1 
©I, i •m*>©sB^(D^^sic*j(, >-r , i!Ra©it>'C>*iiM© 

[0 03 5] ±fH^^{c J;ti«. f;5^ h >©BEi^{Cj: 

w&p^x\mmm^hxm-^mmm.<r>m.msM^x3\ 
[0 03 6] mum 1 3<Dmmt. m^m i ^ct,» o i 2 

©t,»m*i©l%?S©t8^{C*jl>t:. SiMijKSggSt^jS 

ffl-rsM2©isp*. «!i«i^rt©^y^4':cMifii-r* 

50 J:5l9:Wfc««iU-c**. 
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[0037] ±iB«fiS«:J:n«. iiMl^-C^^^ctcjrOSfe 

[0 0 3 8 ] n^m 1 4©%B^». ii*3S i tjn,^ i 3 
[0039] ±ia^^{cj:n«. w^;^ -f ^^mm 

[0 04 0 ] 

micmrnvfcmaic J: Kimm^^, m^^mic^mm!^. 

±lf tri^/c, ^*^BEi!®J:b*jJ:0-rtgPE GR^?:Ttf C 

m\t. mm^(D±mt:-^mmmf<cm^'r?>UEMX 
[004 1 ] rt^2©^Ha(cj:ntf. m.m^E.mxm. 

[0042] l»*«3 ©I^H^tC J:n(S. iSfi^WillKf^ 

SiM*i6ii5iI©'«ijfe*ilSiM^(ci!>:tab. 'Aicm. 
m^m^X-^'y if<D}^Xicmr5< I^X^icJ: t). 

#•5. 

[0043] fS*«4©^B^tCj;n{i. Km^^aisB^ 

tc, ji!gag8Srt©fsa»?6«::fy^>-K:«t^u/cttssr. m 
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mmf^<D!^.x^^if'^!^j<.s-^fcm. mmm!^j<.^^i/ 

ritascc J: *) , jt^SMSF«g©®j^il^©*> i "Cff^sSS n 
[0044] iil*^ 5 ©^q«{c J:n«. tSMOSIffiffitb 

fj:i,mi<cmm$ n-c c» 4/ca)< .-=5::Acj^5i-©t,>*>J5: s s b 

10 [0045] f»5}<:5 6 ©^b^k: J:n«« tSM©liraii:b 
». lfft!j^S©HS£ffl*4i-Hi1g|g[©?i«>^l2©ffl^-a- 
{c.fcorweBJ&;/c03^j:c»«i{cig!S$nr(,»Sfc««>. {& 
ffifflibtcs^-c^^i. gJSffl.'^.;;c7-^i'©,*iAc{cJ:S 

jsrc;©^35* h y * - i G/cjs«si^^©e B^^Addssfi?: 
[0046] njimi (Dmmicjztm. mm^m<oim 

20 jM^mxmm^niyii^ctiii-cifi, 

[0 04 7 ] ff*:S8©«B^«cJ:ti«. y y=¥>if$>?> 

mi^x^^ if*s^zjfmmm[f^<D!^,xzr^ if<D^!^.xmm 

[0 04 8 ] g9^9©^ia«:J:ti«. >'^»+>i'*4 
tHJ^j^^(ca-:J< S^^5:^tB-rSH2>-9-©*^tHM 
-^{cS^t^r. §iJSffi,>^Jc77 ^*5j:0'jKSi^Srt©fi5;/c 
30 i^©S*j;cf^}W**fJ®-r-5*iJ®^ia*iai:tfcA:*. 

-'U©SiMffl*^:7*^ e^*5j:o-*«i^^*jAcy^ 4'©'*;Ac 
[0049] fg*^ 1 0©^?a{C «$«g^F«i(Cj(j!!i 

<fc D ^ 5 -5)MiMf*3©;^S© 7 i^*>'^^$^/c 

«fiff^t*i©i«n*^e.tKj^F*3©?i^©)Si.^ii5H{c 
*?/corijKnji*. ]Sj£;©fiat(c^#-rici*i-c# 

[0 05 0 ] gf^Ji 1 1 ©^?gtc m^f^iicm 
50 -^rigifii-rei^^isitcigg-r-sitfctc. h>effitc 
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[005 1 ] ii^i 2<omm^in\t. mnofp't-^ 

[0 0 5 2 ] 1 3©^B^CCj:n«, SMij^M 

i«r^-r-S» 2 j^«fe^rt©,'^.A7-^^{c^* 

[005 3] it*^ 1 4©^H^fcJ;n«. 

V. C©'f d'--^$^a>=i-/;l'©-^ffliJ{CW§;^-f 2.9^ 
^Wtmcfcif>. 2 o© *A 7*^ i^^c^tlc; L/ r 2 rxDi^/X 

mm^m» i>iii^i)itj: < & o . siJD°B.^.iS(©Bij«tc^#r 

[0054] 

[ 0 0 5 5 ] la 1 ». c<DmM(Dmm<D-miB=S:iik-rs. 

i*riffi®4cii:3S-r-s?3[Sitc^n^n2og:wen. c 
[0056] Mi|af«#&»». mM^^- \-mm<om-^tm 
xi>Jii,K oso. eRmd<-hi!i*f©«^K:{i<gffl^if4 

l«*f^ 1 5 ^mamfSui: . C©j8Sif4««^ 1 5 {C 

tmmm^ 1 7 ^ui^f ^mfS.tLx. c otmrnm^ 1 

[0057 ] ^c*J. «f*©iftB^r. 
?7e{C*Slg^ (LateWS*) **C»»BS®jl!IS«l©»^ 
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[0058] ^> b )i'--ym<omm^b<D^^ic. s^^'X 

1 9 Ti^iSg? ti, c ©<s^-/^ 1 9 ©Jfi^-cr 
-:>©gfm'-J<- h 9+lsraK:. m^^5 J; «3 fe^©/h$ 

Ufc»^{c. (R^i-'-fJU:/! lflPJfcaatfc«S*4iflSif#i 

7 (c J: 0 . nm^-^Ji-:^ 1 3 fflijccitijt^f rMi^4«iE^|«tf■r 
5/c^6r*^?. ^/cSiM2 m*Ma©iSl*tfc^(ciiifi| 
•r€./c«i>-Cfe*-5. SIJS2 1 ijKS«8S5iW. BM2 1 

©»fffim«fc "5 i&ggnBBatcj^figsn/cPip 2 2 cc 

10 J:<9aiiLrtiSo 

[ 0 0 5 9 ] ur. SIM2 1 ommmi&icit. mm 
5^2 3 », fi<t©iift-^a^mc*ji.^T{*> «*e<j(c 

^L/^ft>©-C. a^©.'^.A7"7yi 9J;0/h$<-CJ: 

[0 06 0] mmm. 5 {*^<oj^j<.y^ y 1 9 isj:zj^mmm 

^J<.^^^Z3 tew, i'^ a > 3 Jl/JQ: 
20 f<:.^Jc3K2 5teJ:CX2 7*i-€-n'€'nSi^3n. Cti^^ 

!^J<im2 5 . 2 7 W. LTCDn^mm:^^ y 

h2 9(cj:^r,';6A$ijQi$ns, c©^-?*ir(ai3.^-;f h 

2 9{C». «|RIIaW^i2>-!^3 1 . ft?t-b>-9- 

3 3 J: >1f 3 5 ©^«ltHffl*iA;^ 3 #1 -5. 
[0 06 1 ] $3t. ^»$(Jtai:x- h 2 9 (C(i. MMH 

9fc«fcUfiiJ^,=fe/C7'7i^2 3©,=fe^?^!i8<!:©M^*n^ 

30 j^jAc^-^y 1 9 tmmms^.xy'y ^2 3 

[ 0 0 6 2 ] ia2». iiac/c^^®^- h 2 9 K 

<fc ■5#jS;Ac^^ 1 9 . 2 3 ©■^.::/cSHJia«l;f'P*^^7 a 

7-201). is^r>mmm-C {^.t-j :7"2 0 3 ) > 36 
«:EiaigB«A«<tet*:JII©ii^Cc(i {7.7- v ^2 0 
5) . ©Mffl*i^:/^^/2 S^r-s^/c-r-S (;^7=- y7-2 0 
7) , 

40 CO 06 3] (Iiffi@B«Aa$E». S3JC^-r«J:^tC. 

fc. @3K:fc(,^r. Aiga<btti^b^-rei;n/c^^ 

(B) «fiSBA7b.'=&;/cMJD(. Eft^biSffii^ci-CBSsn 
bift^dt-CH^ii/c^iilg (C) hw-^^- (S 

[0064] IlJMffl*A7'^y2 SO.-SiAiBtRltt. 124 

50 t. i'7>i'fts-c«i§ii;isj£«jfyirfe. nsj&i^iffltt 
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(*iAd^«£-C(DMBT{Ci^^-r2.) ^ff-5fc*fc 
[0065] jgS^5 igiM2 1 <!:%iS*Sr ^i«P2 2 

»SM2 1 ©WtffiSJ: »J *>/jN$ t,>gan®st?*2. C i*» 

tfgfC-Ci«P2 2*aDriiM2 1 {C^Kt^U-^ 
^i>t})V^^t^. C(Dtceb, Ctl^V. jg*J£^5F«3 
^EMJt*5j:CXF«3SIJEGR^WW6n. SiS2 1F*J(D 

[0066] ±wihtcms<omE.mttit, g b^^/c^^ 
tiK J: 0 . ^mm!^.!k v'ytfzz (D'K^^jX^ J; 2. e b 

[0067] Wmm^jX-:f=y^2. 3*5.^jA:$nSi. $ 
»i@n2 2^jH;-Cj|«S«SS5ffliJ'\iifiajT'5, SIM2 1 

eB«i'c©ji?T*i{iait3nSo 

[0 0 6 8 ] C0!)J:'5^ci!SP2 2*^<=,i«llJTS^t?*JU 

[ 0 0 6 9 ] S 5 «. giMfflj£^7"^ ^2 3 (D^Mi. 
{CUM 2 1 rtrcD.-^.i/ctc J: ^^S^*iec 0 , c 
)teS-C*4*i. Cti(CJ:«)j8!yil^5l*3©EE;t»«±S-r 
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[0 070] miz^f-v^2 0 3vmmm^mm$Htc 

rn^t, >^T--?7-2 0 5-CEiffiSBar;AcaiK-C«^ct><!: 

2 0 9) > jiS©GliiAcil^«:j:^j^*tf*?#^o 
10 [ 0 0 7 1 ] 0 1 <Dmf&Vit. (R^^- h 7 tCSi 

»S-fe>t^-3 7 *^W-CH^t/^Ct,>eRm»D?gi*S{C^^ 

7 --^ 7->SroJ^{cr*SBMIlt^«S«3 8^C;^7A^'PK)^■^^ 

>-9- 3 9 *s:i:trg|® :</;^s^<b^«l*n-c^ ^cfc ^ tc 

L/, 5 6CCgmt4 14Ciai:t/cMi«4 3©±iJS{C^J:b 
■b>1^ <0,42>1f) 4 5*t9®Or3ai!a:b«:«l*Dt?* 

[0 072] 1^15^2 {C*Jt*2,X7--^ y2 0 1 XWmUfi 

3) . m^xmmm!^.'X^^^2 3^}^ji-s-^ i:^^^ 
j^c^^ y 1 9 ^j:v^mmm^Jiy''7i/2 3 (Diam<Dmn 

[0073] C©«^. «*f*!*i|sf*3il^!&ffiPJ{cr'<-C 

jgig^Jrbrr w^^s©i^j^*i#^t L ^ s , c n « H 

C. iK, CO)5:i'©Sfa#,{t^?l§-Sac-r. cn^rlUiS 

tom^^ ii^z>ifJ:< nt>-^^-iim^^i>, cote 

e*{c, mmm5f*j(D^jXicmtix&m2 1 rt©.'*;Ac?rtf 

40 §IM2 lrt-C©,>^j;cfI©liM2 l7&i6©i®(ii;A:3i| 

[0074] m^^mmit. tiitKD'i^htii>mntj:mm 

m^jx-^^ if<o^mm\t ^ > ^ ninxx^ < »^ 

to6&t>wr-c*-5. 06 tsMiaes^ccsstt- 

©^.i/CT/^r d/©*jAc^»34in-r 4>©f . M«IS5 rt©,-^. 
;*c:>'^i^l 9©^jAcii#W*llifi8-C. ®J^,-s;;cP'^d'2 
50 3<O^J<Mm^W§iX^tl^in7Tit. 
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[0 07 5] friBXf u»7'2 1 i-cLAtemm-cm^tm 
m $ tifcm-^ic smm!^.'X 7- ^ 2 3 *^ e !^.'A l 

{:^7-yy'Z 17). SIM2 lifiib<Dmiii'XmcJ:'0. 
«□ 2 2 J&iJilfiJ-r -SJISS^ 5 rt©!!ft^lS(IMra4rfi»JfC 

(XT- -^7-6 0 9) icj:^Bm'X0i(<Cj::<O . j^J^^Srt 
[ 0 0 7 6 ] 07 ilMffljSj/CT'^ ^2 3 <J>^.'X<!>'^ 

[oo77]08», c cDmm<Dm<DmMmm^m v 
•fe>-y-4 7*i^iini/r*jO. c©ji^©$ij®«i{'^^S9 

{C^L/TOS. COti^W. fria02©>^^ry:?'2 0 1 

t^ifim'&ittxh (;^r^-y7-9 0 1 ) o CCf. >-;'4^> 

y 1 9 ©.^J^BtSiicini . SJSffl.^jAcr'-^ 2 3 
<0!^Mmiaist(Omi I I<»n-Igs I *A#< Lfct>ifi§-C 
(::^t-->7'9 0 3) . j^JgMSrtO.sS^/c^'^yi 9 Ol 
^.■#Jc7'7i?'2 3 ) ©.■=&::^ C^T^--^ 7*9 0 5 ) tc^l,^ 
rSJSffl'^.jAc7'7y2 3 (■^JCT'vi^l 9 ) ©,^.i;c?:tf 
5 <Xf-^ 7^9 0 7) , 

[0 07 8] jMtC. -/•:r=^^>d'*^l,^«SS^di^O 
-cii^ci>»-&{c». j^«gS5 f^C.'SJc^^ if 1 9 ©j^.;^ 
I^lcmi . ^m.m^.X-:f^ if 2 3 ©*;>tNF}Wlgsi©^ 

I Icpi-lqs I ?r/h3 < {ytc^-Q {X^-jVQOQ) . 
llS«^S5F«3©.=&i;C7-7 y 1 9 y 2 3 ) 

<D^.X C^f-y 7*9 0 5 ) {Cggt,i-CllJ^,'^.:^7*5 i^2 
3 (.^j^c:^-^*'! 9) (Df^M^^ (Xf »^:/9 0 
7) . 

[0079] -s^^-^ i^O-fJc?: h U i U/ceJi^Ac 

jSf£:jt^f *) cestui . :^«^d:EE:^±^«ritac 
e*i;^iJ^©lKSi^i^T^tc*j(,^-c-^{cj5ic;*S3i^fL 
-C^TL/. yy=¥>ifim<. ^CC. C©<fc^;^j:«^ 
{C. z:o©..sjc:?'5 y 1 9 , 2 3 ©.-ii^/cl^JWWPi^:^* 

[008 0] i/c. ±iail8tCfel,i-C«. ^jX^vifl 
9tW^m^-:f'yif2 3t.\t. -{{f-vUa^zi^jV 
*«i^/c*;ICSI*m«.^i^2 5©-oi L. C©,#, 
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;;C^ 2 5 (D-'^'XmiC^W^ W -y 5^ 4 9 . 

-^9^4 9{CJ:I9— o©ij&;:;c7"-7fJ'l 9. 2 3^^»3#^ 

9.23 {C*fj£; 2 o©.^JclSiK*l9:W *!£J«36i«c < 

[ 0 0 8 1 ] 0 1 0 W, 01 ©A^tI0-C. 2 2 © 
ff^t^^JJ^bTC^^. C©BMn2 2«. S 1 ctJ-CMEJCl: 

3ST*:^rSi. •r«ct>^^>hiu-7©@ffii^{c?9^:&|pi 

x^^t^i 9-pmn2 2*iBgtfSia^i±^-r-s.«ifiR<b 

^c^ri»-s„ i«*fff$t^*ii«*t^liii>Fff)fF-e*o-rfef;^ h 

oms^ , ±fe utcAFim<Dmn 2 2 ^^jgn^ct < mm 2 

Irtccrooiit?. S«JSffl.^.^:/^y2 3©5&JcK: 
X «SJf5<*©i©P 2 2 6 jK*Jt^ 5 [^©©^^©JS 
20 [0 08 2] 01 1». i@n2 2^01 0©:gFI^(cR 

^r. >'hpqff$©i«P2 2 a?rfiR?^©«*:^p|oi«cf&-5r 

[ 0 0 8 3 ] 0 1 2 mn2 2 ©cp'i:*«rSJS2 1 ©fp 

2 2»sn?Kt"f>R?fjr^>if*3)S:t>, c:©^-c». fx 

h > 3 ©EEiNiJC cfc *J jgSggS 5 F«3©ig^m*i«P 2 2 r&a 

r,xmm2 iff^tcmxnt. mm2 ip^-cim^nfim 
* oxm^^it^m 2 1 ©«g!igiJ $ Tsm-r c n fc 

J: D . MiMrtffl.-^^ 7 y 2 3 ©^Jc^StUfCtf *3-t±6 
30 CtifiX^^. 

[00841013 ». 012 ©^l^tCftD^. S(l^2 1 

tmMb ii^'^irzm2(Dmub i*, j^jj^^s^ 

l:f fct^T ft C ntc J; 0 . Bi^ 2 1 F»9r *^K: J; D ^ 

filis tifc^z^ijiViummm 5 p^<o!^j<.v''7 ifiQ<Dx 

^ 2 3 *J,#.;^-r 5«?«:j|!!$«SM 5 |*3©,^j;c:?'^ l 9 *s 

!^J^Ltcm'^<Dfimm5^<D'yi^iv)l'^i. m2©iSP5 
40 l^WL<'-f^Ct(,cj:'om2 licmXL^-r<tj:i>, 

mmommtjiim] 

[0 1 ] c<mm(D^m<D-mmi7ri-rE.ii§^E,^x^ 
[02 ] 0 1 <DEmBE.mx^ffy v >f^mmmia<si-f 

biCj:i>^!^,X-:fv if<D!^.X$mmi'^ 

[03] ^mmmmm^mKm^f&tmsn^t<DKm 

[04] 0 3CCteWS£ElgeS«;WIIS(C*Jl:fS;^l^ 
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[06] mmm!^Mmi^xmm^j<.in^tcm'^<DiSi 
[0 9 ] s 8 <D&sBE.miK^ifv 'J >{*immmic^» 

[010] jgSj^iSiMi*aii-r-5«P©0t*i0-C* 

[011] mn<Dm<Dm^m'rj&im-v<ib^. 
[01] 
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* [013] mmtmmmt'S:mmri>m2<Dmni. 

3 f;^ h > 
5 jt?^^ 

1 7 ii;EEll«ll4«*f^ 

1 9 !^,X^^ if 

2 1 gij^ 
2 2 «□ 

2 3 smm!^.x^^if 

2 9 m^mm^.:^ V h (ftlW^IS) 

3 7 ®»S42>-9- 

3 9 tjAimn-izlyV- 

4 5 

4 7 Ji«H2>-9- 

4 9 ^^x-r^?^ 
5 1 ^2©«n 

[02] 




[01 0] [01 1 ] [013] 
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